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ABSTRACT Here, we report the first complete genome sequence of Corynebacte-
rium riegelii strain PUDD_83A45, isolated from the urine of a patient with urinary
tract infection. The genome measured 2.56 Mb and contained no plasmid.
Corynebacterium riegelii is a newly described species of corynebacteria originallyisolated in 1997 from pure cultures of urinary tract infections in females and is
named after corynebacteriologist Philippe Riegel (1, 2). Since its discovery, it has been
uniformly associated with urinary tract infections and twice from urosepsis (3, 4).
Biochemically, it is distinguished by its strong urease positivity and ability to ferment
maltose but not glucose (1). We sequenced the first complete genome of C. riegelii
strain PUDD_83A45, isolated from a 2003 urine sample from a 9-year-old male with
congenital hypospadias and hydronephrosis who presented with symptoms of urinary
tract infection. The patient had multiple surgical repairs as a child to correct anatomical
and obstructive urinary tract defects and had multiple urinary tract infections prior to
this presentation. The isolate was identified biochemically and determined to be
susceptible to penicillin and vancomycin by disk diffusion testing.
DNA from C. riegelii strain PUDD_83A45 was extracted using the Qiagen EZ1 kit.
Nextera XT paired-end and Nextera mate-pair libraries were sequenced 2 300 bp and
2  80 bp, respectively, on an Illumina MiSeq platform. DNA was also sequenced using
approximately half of a flow cell of an Oxford Nanopore Minion sequencer. Illumina
sequences were adapter and quality (Q30) trimmed using Cutadapt or NxTrim, de novo
assembled using SPAdes version 3.5, metagenomically screened for contaminating
sequences with SURPI, and annotated via Prokka version 1.1 (5–10). A total of 2,265,156
paired-end reads and 4,092,796 mate-pair reads were recovered after trimming, while
1,381 “pass” and 26,418 “fail” reads were recovered from the Nanopore sequencer. De
novo assembly combined with manual integration of Nanopore data via LASTZ align-
ments yielded a single scaffold of 2,563,736 bp, an average coverage of 225, and a
total of 2,395 coding sequences. Two gaps of 1.5 kb remained in the genome due to
a transposase that was also present at 96% nucleotide identity in Corynebacterium
imitans strain DSM 44264, as well as a highly repetitive sequence in a Rib surface
antigen family protein.
BLASTn analysis of the complete 16S sequence from strain PUDD_83A45 showed
99.8% identity to C. riegelii strain CTF08-1967 (EU848548) and C. riegelii isolate 99-0185
(AF537602). BLASTn analysis of the complete rpoB gene demonstrated 98.8% identity
to C. riegelii strain CIP 103310 (AY492278). The genome contained a 5.1-kb locus that
included ureA-G genes that aligned 71 to 80% by nucleotide to known urealytic
corynebacteria such as C. pseudotuberculosis, C. ulcerans, C. urealyticum, and C. ureicele-
rivorans. Annotated maltose-related genes included a malF maltose permease that
aligned with 76% nucleotide identity to C. ureicelerivorans strain IMMIB RIV-2301
(CP009215) and a malE maltose-binding periplasmic protein that aligned with 76%
nucleotide identity to C. glutamicum strain B253 (CP010451). No high-confidence
antibiotic resistance genes were identified by Comprehensive Antibiotic Resistance
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Database analysis, although distant matches included two multidrug MFS transporters,
one closest to Actinomyces neuii (63% amino acid identity to WP_024330734) and one
closest to Propionibacterium sp. KPL1838 (73% amino acid identity to ERS38161) (11).
Accession number(s). This whole-genome shotgun project has been deposited at
DDBJ/ENA/GenBank under the accession number CP012342.
ACKNOWLEDGMENT
This work was supported by the University of California, San Francisco, Department
of Laboratory Medicine.
REFERENCES
1. Funke G, Lawson PA, Collins MD. 1998. Corynebacterium riegelii sp. nov.,
an unusual species isolated from female patients with urinary tract
infections. J Clin Microbiol 36:624–627.
2. Riegel P, Liégeois P, Chenard MP, Mathelin C, Monteil H. 2004. Isolations
of Corynebacterium kroppenstedtii from a breast abscess. Int J Med
Microbiol 294:413–416. https://doi.org/10.1016/j.ijmm.2004.07.013.
3. Aygun G, Midilli K, Cilingir H, Yilmaz M, Kutukcu A, Eker E. 2013. A fatal
case of urosepsis due to Corynebacterium riegelii. Braz J Microbiol 44:
475–476. https://doi.org/10.1590/S1517-83822013000200022.
4. Matusnami M, Sogi M, Kitazono H, Hosokawa N, Otsuka Y, Ohkusu K.
2012. Urosepsis caused by Globicatella sanguinis and Corynebacterium
riegelii in an adult: case report and literature review. J Infect Chemother
18:552–554. https://doi.org/10.1007/s10156-011-0335-x.
5. Seemann T. 2014. Prokka: rapid prokaryotic genome annotation. Bioin-
formatics 30:2068–2069. https://doi.org/10.1093/bioinformatics/btu153.
6. Naccache SN, Federman S, Veeraraghavan N, Zaharia M, Lee D, Samayoa
E, Bouquet J, Greninger AL, Luk KC, Enge B, Wadford DA, Messenger SL,
Genrich GL, Pellegrino K, Grard G, Leroy E, Schneider BS, Fair JN, Martínez
MA, Isa P, Crump JA, DeRisi JL, Sittler T, Hackett J, Miller S, Chiu CY. 2014.
A cloud-compatible bioinformatics pipeline for ultrarapid pathogen
identification from next-generation sequencing of clinical samples. Ge-
nome Res 24:1180–1192. https://doi.org/10.1101/gr.171934.113.
7. Martin M. 2011. Cutadapt removes adapter sequences from high-
throughput sequencing reads. EMBnetJ 17:10–12. https://doi.org/
10.14806/ej.17.1.200.
8. Bankevich A, Nurk S, Antipov D, Gurevich AA, Dvorkin M, Kulikov AS,
Lesin VM, Nikolenko SI, Pham S, Prjibelski AD, Pyshkin AV, Sirotkin AV,
Vyahhi N, Tesler G, Alekseyev MA, Pevzner PA. 2012. SPAdes: a new
genome assembly algorithm and its applications to single-cell sequenc-
ing. J Comput Biol 19:455–477. https://doi.org/10.1089/cmb.2012.0021.
9. Greninger AL, Langelier C, Cunningham G, Keh C, Melgar M, Chiu CY,
Miller S. 2015. Two rapidly growing mycobacterial species isolated from
a brain abscess: first whole genome sequence of Mycobacterium immu-
nogenum and Mycobacterium llatzerense. J Clin Microbiol 53:2374–2377.
https://doi.org/10.1128/JCM.00402-15.
10. Greninger AL, Chorny I, Knowles S, Ng VL, Chaturvedi V. 2015. Draft
genome sequences of four NDM-1-producing Klebsiella pneumoniae
strains from a health care facility in northern California. Genome An-
nounc 3(3):e00421-15. https://doi.org/10.1128/genomeA.00421-15.
11. McArthur AG, Waglechner N, Nizam F, Yan A, Azad MA, Baylay AJ, Bhullar
K, Canova MJ, De Pascale GD, Ejim L, Kalan L, King AM, Koteva K, Morar
M, Mulvey MR, O’Brien JS, Pawlowski AC, Piddock LJV, Spanogiannopou-
los P, Sutherland AD, Tang I, Taylor PL, Thaker M, Wang W, Yan M, Yu T,
Wright GD. 2013. The Comprehensive Antibiotic Resistance Database.
Antimicrob Agents Chemother 57:3348–3357. https://doi.org/10.1128/
AAC.00419-13.
Greninger et al.
Volume 5 Issue 13 e00084-17 genomea.asm.org 2
